We assessed whether a strategy using dynamic, internet-mediated, team-based case management could reduce the number of subsequent emergency department (ED) visits by frequent ED users. Methods: Patients who attended the ED three or more times within 72 hours in June 2010 were identified. These cases were divided into the pain management or chronic disease group according to their chief complaint. Patients were assessed by expert panels, and initial care plans were developed and posted on an internal website. Thereafter, each emergency physician could follow or adjust the care plans dynamically via the internal website according to the patient's condition and use the website to communicate results. Care plans were revised by the team according to the patient's clinical situation as it changed. Patient ED visits over the subsequent six months were monitored. Results: Fourteen cases were enrolled in the study, seven in each group. The mean number of visits per patient per month in the pain management and chronic disease groups decreased from 14.9 to 5.79 (p=0.031) and 6.1 to 2.9 (p<0.001) visits per month after the intervention, respectively. The overall mean number of visits per patient per month decreased from 10.5 to 4.36 (p=0.004), a decrease of 6.14 visits (58.27%). Conclusions: Dynamic internet-mediated team-based case management may help to reduce subsequent visits in patients who frequently visit the ED. (Hong Kong j.emerg.med.
Introduction
Emergency department (ED) crowding is an evolving problem in hospitals. The earliest reports of ED crowding cite numerous causes, including the inability to move admitted patients to inpatient wards and growing numbers of mentally ill and substance-abusing p a t i en t s i n u r b a n a rea s . 1 Re p o r t s s h ow t h a t overcrowded EDs are more likely to mishandle medical treatment and prescription, increasing both disease severity and medical spending.
Frequent ED users are one cause of ED overcrowding. Frequent ED users are also more likely to require interdepartmental medical care and be addicted to drugs than other ED patients. 2 Aggressive intervention is essential for this group of patients from the perspectives of both the patient and medical service provider.
Descriptive studies indicate that early return visits are more often due to the same unresolved problem than later return visits and that many return visits can be prevented by better management. [3] [4] [5] Repetitive ED users with early returns are often poorly managed within the ED. Case management involves the process of identifying the needs of an individual patient and implementing or identifying ways to meet them. 6 Previous studies demonstrate improved outcomes with fewer ED visits after case management. [6] [7] [8] [9] [10] [11] This study assessed whether a strategy using dynamic internetmediated team-based case management reduces subsequent ED visits by these patients.
Methods
This study was conducted in the ED of a medical centre in Southern Taiwan serving around 120,000 patients per year. Frequent users were defined as patients who attended the ED three or more times within a 72-hour period in a month. The data of these high-frequency users were extracted from the electronic administrative database of the monthly quality indicator review for patients revisiting within 72 hours. These extremely high-frequency users were chosen because the present ED treatment failed and we believed that these patients required more intensive and collaborative intervention. To manage these frequent users, this study introduced a novel strategy using dynamic internet-mediated teambased case management to reduce unnecessary visits. An expert panel comprising the faculty leader and two other emergency physicians (EPs) convened in July 2010 to assess patient data and develop initial care plans that were listed on an internal website and announced to team members by e-mail. To protect patients' privacy, only authorised members could log in to the secure site. Other specialists and paramedical staff such as outpatient primary care physicians, psychiatrists, social workers, and pharmacologists collaborated if indicated by the expert panel. Most of these high-frequency users were unable or unmotivated to cooperate with the care plan, including regular outpatient follow-up or scheduled meetings. Therefore, specialists would evaluate the patient during ED visit as a consultant, and their opinions were incorporated into the care plan at the discretion of the expert panel or reviewed online by the duty primary care EP. Thereafter, each EP could follow the care plan actively via an internal website according to the patient's condition when they visited the EP. Thus, this saved the EP on duty valuable time that would otherwise be required for complete medical history review, repetitive discussion of the care plan with patients, and detailed communication with the patient's family. Furthermore, on-duty EPs could follow the same care plan and avoid discrepancies in management. Each on-duty EP in the medical team could also adjust and revise the care plan to meet the current clinical situation and provide ongoing feedback on the patients' condition as it changed. Such suggestions as well as the latest care plan provided by the current attending EP were instantly updated on the intranet. This process allowed the on-duty EPs to share the current care plan in real time with all team members, resulting in the most optimal treatment for each patient. The expert panel reviewed these opinions as well as each patient's condition at the end of each month and confirmed the amended strategy for the next month.
Patients were divided into the pain management group and chronic disease group. The pain management group consisted of patients who had chronic diseases that resulted in chronic pain and possessed analgesicsseeking behaviour. The management strategy for these patients was to treat the underlying disease if possible, and the goal was to provide adequate pain management in an outpatient setting. Patients with other diseases such as psychiatric disease, dizziness, atypical chest pain, and alcoholic-related conditions were categorised under the chronic disease group. The management strategy for these patients was to survey, identify, control the possible underlying disease, and provide regular specialist outpatient intervention if indicated.
The demographic factors and diagnostic details of the patients who met the inclusion criteria were reviewed. The numbers of ED visits of these patients in the six months before and after case management were analysed to determine significant changes. The results of the descriptive analyses of independent variables are reported as percentages and mean ±standard deviation (SD). Independent variables were analysed using paired t-tests. The level of significance was set at p<0.05. SPSS version 12.0 (SPSS, Inc., Chicago, IL) was used for all statistical analyses. This research project was approved by the Institutional Review Board of our hospital.
Results
In June 2010, 12 patients who visited the ED more than three times within 72 hours were enrolled for this study. Two more cases were enrolled in July 2010 amounting to a total of 14 cases in this study. The average age of these patients were 44.3612.48 years, and most were male (78.6%). The demographic factors and chief complaints of each case are shown in Table 1 . Cases 1-7 were categorised into the pain management group and cases 8-14 into the chronic disease group. Among all patients, 7 had a history of psychological disorders (3 cases of schizophrenia and The number of ED visits of each patient six months before and after the intervention are shown in Figure  1 (pain management group) and Figure 2 (chronic disease group); the overall trend in visit frequency is shown in Figure 3 . We observed a decrease in the total number of visits over 6 months, from 883 to 365 (a decrease of 58.66%). In the pain management group, the number of visits decreased from 627 to 243, a decrease of 61.24% (p=0.031). ED visits in the chronic disease group decreased from 256 to 122, a decrease of 52.34% (p=0.013). The mean number of visits per patient per month (Figure 4) further specialist evaluation. No morbidity or mortality occurred during the study period.
Discussion
Previous studies have focused on the reduction of the number of unnecessary ED visits by frequent users by employing different case management strategies. Some studies show negative results, such as that of Spillane et al, 7 who divided patients visiting the ED more than 10 times within 1 year into those receiving routine ED care and a strategic intervention group. In that study, the return rates did not differ significantly after the intervention. However, the results may have been influenced by the researchers studying a group resistant to change (i.e., frequent ED users). However, the authors argue that case management is useful because it improved other quality-of-care measures such as patient satisfaction, ED length of stay, hospitalisations, primary care visits, and health care costs.
Most of the studies show positive results after interventions. Skinner et al 6 studied patients who visited the ED more than 10 times within 6 months and used a medical team to formulate and implement the most appropriate intervention strategy. Among 57 patients, the authors were able to decrease the average number of visits per patient per month from 12 to 6 over 6 months. Woodhouse et al 8 focused on patients suffering from chronic pain who visited the ED more than 4 times within 6 months. Using a medical team that included a psychologist and pain management consultant, they significantly reduced the number of return visits of these high-frequency ED users, from a mean 6.772.24 to 4.03.34 (p=0.004). Okin et al 9 and Pope et al 10 repor t similar results of case management that reduced ED visits.
In previous studies, the medical team determined the most appropriate intervention strategies, and all other personnel on duty followed the protocol. 11 This strategy significantly reduced the number of unnecessary visits. However, we sought to develop and implement a novel strategy introducing 2 additional key elements: a webbased real-time site to which providers could be referred and a team-based care environment to maximise case management.
Caring for frequent ED users represents a substantial challenge. First, some frequent ED users present a dynamic range of reasons for each visit, 12 from requests for pain control to wishing to be hospitalised because of their clinical condition. Therefore, a protocol formulated at the beginning of the month may not be appropriate for a later situation. After discussion and initial patient management, future intervention strategies may need to change to meet later needs. However, the nature of shift work in the ED makes it nearly impossible to gather the medical team each time a protocol requires adjustment, hindering both the updating of information to the patient's current c o n d it i o n a n d t h e a b i lit y t o i mp lem en t t h e intervention strategy of the previous duty EP. This information gap can affect the attitude of the medical team as well as its ability to execute what may no longer be the optimal intervention plan. Phillips et al 13 report that the number of ED visits increased after case management, in part because of the change in attending clinicians. Another study aimed to resolve this issue by assigning an extra case manager to coordinate management in order to ensure consistency within all treatment plans and psychosocial care. 9 However, some EDs suffer from insufficient medical and nursing staff as well as overcrowding. Therefore, providing additional case managers may not be a practical solution for most EDs. In our study, we utilised an internal website to develop intervention strategies that used real-time physician updates to respond to patients' changing clinical conditions. In addition, we convened an expert panel to develop the initial plan and summarise the opinions of all other medical staff, bypassing the need for an additional management coordinator. We also believed that this system could avoid the potential for inappropriate intervention by incorporating the debriefing and discussion with EPs of each shift rather than relying only on a static protocol developed by a few leading members of the team.
Our study showed that a more significant decrease in the number of ED visits than that reported by other studies. However, the number of visits used to define a "frequent" ED visitor varies widely from >2 to 12 visits in the preceding year. This range could make it difficult to compare between different studies. We defined a frequent visitor as someone making >3 visits in 72 hours i.e. a visit frequency much greater than those used by most studies because we believed that these extremely frequent users should particularly benefit from our novel advanced strategy.
Our study has several limitations. Firstly, it was limited to a single centre and might not have captured all ED visits by the patients monitored; a patient could have visited other hospitals in addition to our ED during the study period. 14 This would be especially important in patients with drug addictions. Secondly, our findings would have limited generalisability because of the small sample size being recruited. Thirdly, the cost-effectiveness of the intervention was not calculated because part of the treatment plan update was renewed by each on-duty ED physician during their service hours, making it difficult to estimate the time and effort spent for such work. However, the expert panel conducted only a monthly 1-hour meeting to maintain and monitor the intervention, consequently limiting the cost. Fourthly, patient satisfaction was not well documented by a validated survey. A patient may have visited another hospital for being dissatisfied and disappointed with our management. Therefore, a further study considering cost-effectiveness and patient satisfaction would be needed.
Conclusion
The result shows an encouraging trend toward reducing the number of ED visits in the 6 months following case management, indicating that dynamic internetmediated team-based case management may help to reduce subsequent visits in patients who frequently visit the ED
